Supplementary Materials, Methods and Estimations
analyses of (Vellekoop et al., 2014) , our analyses on organic-walled dinoflagellate cysts, 114 benthic foraminifera and trace elemental compositions were all performed on the same sample 115 set (acquired in 1995 by JS from the Brazos-1 outcrop; GPS 31° 7′53.59″N, 96°49′26.08″W), 116 when the outcrop was still relatively well exposed and accessible. In the extensive 1995 117 sampling performed at BR1, care was taken to acquire non-weathered rock samples, to obtain 118 well-preserved microfossils and limit possible contamination. A closely spaced sample set was 
Age Model

132
The high-resolution age model used in this study is based on the Ir-anomaly and calcareous 
157
The foraminiferal biozonation applied in this paper follows that of (Olsson et al., 1999) 158 and is based on the biostratigraphic datum events of Vellekoop et al. (2014 (Smit, 1982) .
168
When the tsunami-and storm-induced graded beds (Units A-H), with a combined 169 thickness of 50 cm, are disregarded, biozone P0 attains a thickness of around 100 cm in Brazos- 
228
The Cerithium Limestone Member consists of micrite and is strongly burrowed by from Kulstirenden, Stevns Klint, is a composite of these 2 sample sets.
253
The Sigerslev Member was sampled at 50 cm resolution, the Hojerup Member was 254 sampled at 5 cm resolution, the Fiskeler Member was sampled with a 1 cm resolution. boundary, is exposed on the east bank of the Barranco del Gredero.
286
The lithology of this succession consists of uppermost Maastrichtian light marls, followed by a 
297
For a detailed description of the Caravaca section, see the study of (Smit, 2004) . 
Sampling
300
For this study, the extensive sample set of (Smit, 1977) was used. This set, taken in 1975, has 301 a 1-cm resolution through the boundary clay, approaching the sample resolution of the benthic 302 foraminiferal study of (Coccioni and Galeotti, 1994), with which we compare our results. foraminiferal biozonation applied in this paper follows that of (Olsson et al., 1999) and is based 311 on the data of (Smit, 1982 Table S2 ). Samples from Unit G and
350
Unit H of Brazos-1 did not provide more than 50-60 specimens, however. Taxonomy used 351 follows that cited in (Woelders and Speijer, 2015) . Figure S2) . In sub-recent to recent settings, Fursenkoina is considered 359 tolerant to low oxygen conditions (Kaiho, 1994) . 
Hexaperidinioids as indicator for nutrients or fresh water
363
For palynological analyses, 84 oven-dried samples (~10-15 g dry mass) were 364 analyzed. Chemical processing comprised treatment with 10% HCl and 40% HF for carbonate 365 and silica removal, respectively. Ultrasonication was used to disintegrate palynodebris.
366
Residues were sieved over a 15-μm mesh and mounted on microscope slides, which were 367 analyzed at x200 and x1000 magnification to a minimum of 200 dinocysts (Supplementary 
Estimations of increase atmospheric pCO2 resulting from the impact
438
Studies using fossil leaf stomatal abundances and paleosol proxies suggest that latest
439
Maastrichtian atmospheric CO2 levels roughly ranged between 400-800 ppmv (Beerling et al., 
